Adipocyte hypoxia increases hepatocyte hepcidin expression.
Hepcidin plays a key role in regulating iron metabolism by blocking iron efflux from macrophages and enterocytes. Hepcidin is synthesized primarily in the liver, and its expression is increased by iron overload and inflammation. Obesity is associated with chronic inflammation as well as poor iron status. Central obesity causes adipocyte hypoxia resulting in chronic inflammation. Therefore, the objective of the present study was to determine if adipocyte hypoxia and associated inflammation signal hepatocyte hepcidin expression. The effect of adipocyte hypoxia on hepcidin expression was modeled using a 3T3-L1 adipocyte/Huh7 hepatocyte co-culture model. Adipocytes were cultured at either standard conditions (19% O2) or hypoxic conditions (1% O2). Compared to standard conditions, hypoxic 3T3-L1 cells had significantly higher IL-6 and leptin expression. Treatment of Huh7 cells with media from hypoxic or LPS-treated 3T3-L1 adipocytes significantly increased hepcidin promoter activity and mRNA compared to cells treated with normoxic 3T3-L1 media or control media. When the hepcidin STAT3 binding site was mutated, promoter activation by hypoxic media was abrogated. These data suggest that adipocyte hypoxia (a feature of central obesity) may increase hepcidin expression and plays a role in the association between obesity and poor iron status.